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Background: Cardiopulmonary resuscitation during hospitalization has a great impact on both economic
and medical issues. We sought to investigate: (1) whether different nursing-care behavior would alter
the in-hospital resuscitation success rate; and (2) whether the success rate was inﬂuenced further by
different age groups.
Materials and methods: From January to December 2007, a total of 983 cases underwent cardiopulmonary
resuscitation (CPR) in a tertiary medical center. Of these, the 170 cases resuscitated on the general wards
were included in our study, but the 543 events that occurred in the emergency department and the 270
events that occurred in the intensive care units were excluded. Cases were further divided into two
groups based on age (O for age greater than or equal to 65 years; Y for age less than 65 years). The
baseline hospitalization information and nursing factors in the prediction of immediate outcome after
CPR in different age populations were tested by multivariate logistic regression.
Results: Of the 983 cases, 170 had detailed records prior to CPR. There was a signiﬁcant relationship in the
success rate of initial resuscitation after CPR between the elderly and young population (p¼ 0.047). After
multivariate adjustments for: signed as “do not resuscitate”; the type of rhythm acquired during
resuscitation; the duration of staff visit; and the duration of CPR, we found that a prolonged CPR process
was associated with a higher mortality rate in both groups (adjusted OR: 0.241, p¼ 0.001 in the O group
vs. 0.220, p¼ 0.001 in the Y group). A longer interval between medical staffs’ visits before CPR was
associated with higher mortality in the O group (adjusted OR: e0.048, p¼ 0.015) as compared with the Y
group.
Conclusion: Although the initial resuscitation success rate was not affected by age, a longer time interval
between the last medical staffs’ visit and the onset of resuscitation did result in a worse success rate in
elderly patients. Our data suggest that more frequent staff visits to the elderly population during
hospitalization could alter initial resuscitation results.
Copyright  2012, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.terest.
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Aging of the population has become aworldwide issue1. Because
of advances in public health and medical science, life expectancy in
Taiwan has been prolonged. By using the deﬁnition of more than 7%
from the whole population being 65 or older, Taiwan has been an
“aging country” since 1993. This makes health issues relevant to the
elderly an urgent consideration1.cy & Critical Care Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
J.-C. Tsai et al.170Because the proportion of older patients is increasing, it is
anticipated that they will become the major part of population
experiencing cardiac arrest. The survival rate for in-hospital
cardiopulmonary resuscitation has never been studied in Taiwan.
In recent studies controversy exists over the effectiveness of
cardiopulmonary resuscitation (CPR) among the elderly2, but some
studies have accepted that patients having “witnessed” cardiac
arrest are more likely to survive3. In addition, the proportion of in-
hospital patients surviving cardiopulmonary resuscitation to
discharge is 15e20% but the elderly have the lower rates because of
the effects of co-morbid illness rather than age itself4.
Very elderly critically ill patients have three possible hospital
outcomes: discharge to home; discharge to a skilled nursing or
rehabilitation facility; or death. The factors associated with these
outcomes are unknown5. The purpose of our study was to inves-
tigate whether there was a difference in the baseline hospitaliza-
tion situations and nursing behaviors among subjects who
underwent resuscitation during hospitalization. However, among
the possible witnesses, nurses have the most important and inde-
pendent roles because of their regular medical visits. Data
regarding whether survival rates based on different age groups
differ signiﬁcantly according to other nursing care factors beyond
clinical variables and resuscitation conditions is also debatable.
Therefore, this study was undertaken to investigate the relation-
ship between in-hospital resuscitation success of the elderly and
different intervals of medical staffs’ visits, the results of which could
be used to guide physicians in the discussion over CPR with elderly
patients in hospital. We also hope that objective data will
encourage a more meaningful dialogue regarding primary care
between physicians, patients and their families.2. Methods
TheMackayMemorial Hospital in Taiwan is a 2000-bed teaching
medical center which employs approximately 4500 doctors, nurses
and allied health professionals. From January to December 2007,
a total of 983 cases underwent cardiopulmonary resuscitation
(CPR). Of these, the 170 cases that were resuscitated in the general
wards with complete medical records with respect to the detailed
information during resuscitation, were included; however, 543
cases that occurred in the emergency department and a further 270
cases that occurred in the intensive care units, with incomplete
medical records, were excluded from this study. The patients
included (n¼ 170) were divided further into two groups based on
age (O for age greater than or equal to 65 years; Y for age less than
65 years) for possible comparison between different age groups
(Fig. 1). All data were gathered retrospectively by the Intensive Care
Unit Management Committee of Mackay Memorial Hospital, andFig. 1. The total sample size.were analyzed with the Statistical Package for the Social Sciences
software (SPSS 17.0 for Windows, SPSS, Inc., Chicago, IL, USA).
Variables examined included age, gender, hospital, anticipated
critically ill, signed as “do not resuscitate”, underlying diseases at
admission, resuscitation witnessed, the duration of staff visit,
condition and time of onset, and the means and the type of rhythm
acquired during resuscitation, time of events based on duty round,
period of emergency medical technician (EMT) arrival, and the
duration of CPR, were calculated with the Pearson Chi-square
method. Univariate analyses were performed initially. All vari-
ables with a p value less than 0.10 in the univariate analyses were
included in a enter linear logistic regression analysis. The mortality
was used as the dependent variable. The adjusted odds ratios with
a 95% conﬁdence interval were calculated to explain relative risks of
mortality. A p value less than 0.05 was considered as statistically
signiﬁcant.
3. Results
3.1. Baseline characteristics and information on the whole cohort
We listed the baseline distribution and basic information of the
170 cases. Compared with those who survived, patients who died
or failed to have return of spontaneous circulation (ROSC) tended to
have more bosmine usage (1080 800 vs. 3140 280 mg,
p¼ 0.000), with borderline higher amount of intravenous NAHCO3
(83.0 8.3 vs. 127.8 16.6 mEq, p¼ 0.005), and atropine (1.2 0.1
vs. 1.7 0.2 mg, p¼ 0.047) and while averaged for each patient
usage.
3.2. Baseline characteristics and information of the 170 subjects
with detailed rhythm analysis
Of the 170 patients who underwent CPR, 109 patients survived
and 61 died. The geographic distribution and clinical information
for the 170 patients is shown in Table 1. Comparison between the
survival and expired groups showed that mortality had a signiﬁcant
relationship with age, signed as “do not resuscitate”, the duration of
staff visit, and duration of CPR, and the other variables showed no
signiﬁcant difference. All variables were used in the univariate
analysis in the two age subgroups (Tables 2 and 3). In the younger
group, signed as “do not resuscitate”, the type of rhythm acquired
during resuscitation and the duration of CPR with a p value less
than 0.10 in the univariate analysis were included in a enter linear
logistic regression analysis (Table 4). In the elderly group, antici-
pated critically ill, signed as “do not resuscitate”, the duration of
staff visit and the duration of CPRwith a p value less than 0.10 in the
univariate analysis were included in a enter linear logistic regres-
sion analysis (Table 5).
3.3. Independent predictors of immediate success in return of
spontaneous circulation after CPR
In Table 4, we examined further the independent variables
predicting the immediate mortality after CPR in those 170 subjects
with detailed cardiac rhythm recorded during the CPR process. In
the younger group (< 65 years), only the duration of the CPR
process was strongly associated with death, with longer durations
leading to a higher probability of mortality (adjusted OR: 0.220,
p< 0.001). In the elderly group, longer CPR duration (adjusted OR:
0.241, p< 0.001) was strongly associatedwith death while a shorter
interval of time between staff visits and onset of CPR (adjusted OR:
e0.048, p¼ 0.015) were less associated with failure to return of
spontaneous circulation (Table 5).
Table 3
Univariate analysis of gender, hospital, anticipate critically ill, sign DNR, time of CPR,
duration of EMT arrival, main diagnosis, witness members, way of rhythm acquired,
rhythm at arrest, duration of staff visit, and CPR duration in group O (n¼109).
Mortality Odds
Ratio
Std.
Err.
z p>jzj [95% Conf. Interval]
Gender 0.100 0.481 -1.038 0.302 -0.279 0.087
Hospital 0.021 0.484 0.217 0.829 -0.166 0.206
Anticipate critically ill 0.166 0.477 -0.166 0.085* -0.377 0.025
Sign DNR 0.195 0.475 -2.055 0.042* -0.749 -0.013
Time of CPR 0.013 0.484 -0.134 0.893 -0.101 0.115
Duration EMT arrival 0.009 0.484 -0.096 0.924 -0.149 0.136
Main diagnosis 0.009 0.484 -0.095 0.924 -0.036 0.033
Witness members 0.129 0.480 1.341 0.183 -0.029 0.152
Rhythm Acquisition 0.062 0.483 -0.641 0.523 -0.189 0.097
Way of rhythm acquired 0.147 0.479 -1.540 0.127 -0.122 0.015
Duration staff visit 0.187 0.475 -1.974 0.051* -0.149 0.000
Rhythm at arrest 0.057 0.483 -0.591 0.556 -0.101 0.055
CPR duration 0.429 0.437 4.906 0.000* 0.130 0.305
*p＜ 0.1.
Table 1
Clinical data of 170 patients divided by mortality.
Variable Total
(n¼ 170)
Survived
(n¼ 109)
Expired
(n¼ 61)
p value
Age 0.047*
&65 109 70 39
＞65 61 39 22
Gender 0.311
Male 100 61 39
Female 70 48 22
Hospital 0.422
Taipei 99 61 38
Tamshui 71 48 23
Anticipate critically ill 0.154
Yes 50 28 22
Non 120 81 39
DNR 0.009**
Yes 15 5 10
Non 155 104 51
Underlying Diseases at Admission 0.679
Lung Diseases 30 17 13
Cardiovascular Diseases 35 22 13
Renal Disorders 17 15 2
Gastrointestinal Diseases 16 8 8
Musculoskeletal Disorders 2 1 1
Cerebrovascular Diseases 8 5 3
Sepsis 14 10 28
Malignancy 44 28 16
Diabetes and Associated
Complications
4 3 1
Rhythm Acquisition 0.122
Bed-Side ECG Monitor 38 20 18
Quick Paddle Look 7 4 3
AED Usage 8 7 1
ECG Leads Connect 117 78 39
Witness Person 0.068
Family 11 8 3
Nurse 129 86 43
Doctor 3 2 1
Attending 7 3 4
Others or Unknown 20 10 10
Duration Staff visit 0.027*
＞2 hrs 1 0 1
＞1 hrw&2 hrs 6 3 3
＞30 minw&1 hr 33 19 14
＞15 minw&30 min 31 17 14
&15 min 50 34 16
at the scene 49 36 13
Rhythm Observed Initiating CPR 0.100
Ventricular Tachycardia 12 8 4
Ventricular Fibrillation 6 4 2
Pulseless Electrical Activity 20 8 12
Asystole 63 38 25
Bradycardia 64 46 18
Others or Unknown 5 5 0
Time of Events based
on Duty Round
0.418
Day 71 46 25
Evening 43 31 12
Night 56 32 24
Period of EMT Arrival 0.645
&2 min 126 79 47
＞2 min, & 4 min 30 21 9
＞4 min, & 6 min 14 9 5
Duration CPR 0.000***
&30 min 97 83 13
＞30 min, &60 min 41 14 28
＞60 min, &90 min 21 8 13
＞90 min 11 4 7
*p＜ 0.05; **p＜ 0.01; ***p＜ 0.001.
Table 2
Univariate analysis of gender, hospital, anticipate critically ill, sign DNR, time of CPR,
duration of EMT arrival, main diagnosis, witness members, way of rhythm acquired,
rhythm at arrest, duration of staff visit, and CPR duration in group Y (n¼ 61).
Mortality Odds
Ratio
Std.
Err.
z p>jzj [95% Conf. Interval]
Gender 0.037 0.488 -0.283 0.778 -0.313 0.235
Hospital 0.209 0.477 -1.645 0.105 -0.453 0.044
Anticipate critically ill 0.011 0.488 -0.084 0.934 -0.281 0.259
Sign DNR 0.214 0.477 -1.682 0.098* -0.666 0.058
Time of CPR 0.149 0.483 1.154 0.253 -0.060 0.223
Duration EMT arrival 0.087 0.486 -o.674 0.503 -0.286 0.142
Main diagnosis 0.077 0.487 -0.590 0.557 -0.058 0.032
Witness members 0.160 0.482 1.245 0.218 -0.039 0.169
Rhythm Acquisition 0.134 0.484 1.042 0.302 -0.091 0.290
Way of rhythm acquired 0.065 0.487 -0.504 0.616 -0.143 0.085
Duration Staff visit 0.139 0.484 -1.080 0.284 -0.154 0.046
Rhythm at arrest 0.250 0.473 -1.982 0.052* -0.204 0.001
CPR duration 0.461 0.433 3.986 0.000* 0.125 0.378
*p＜ 0.1.
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Cardiopulmonary resuscitation (CPR) was ﬁrst described in
1960. Therapeutic advances have been offset by an increasingly
aging population and therefore presumably sicker inpatients; thismight mean that old survival data are no longer reliable3. Contro-
versy exists in recent studies about the effectiveness of CPR among
the elderly. Interestingly, the survival from CPR has remained fairly
constant over the past two decades despite great improvement of
CPR6. Sometimes emergency CPR needs to be provided in the
elderly, this causes considerable stress to healthcare providers,
owing to the lack of communication of the patient’s wishes and the
belief that it will not be successful.
Our results showed a signiﬁcant relationship in the success rate
of initial resuscitation after CPR between the elderly and young
population (p¼ 0.047), which was in line with a previous study3.
However, interpretation of the success rate of CPR can vary when
different deﬁnitions are used. From one perspective, success might
apply for the restoration of spontaneous heartbeats, the restoration
of cardiac output, sustained through an ICU admission course or to
the point of home discharge. It might be compromised by neuro-
logic deﬁcits ranging from none to survival in a state of prolonged
unawareness7.
It is always questionable whether “age is an independent
predictor of survival by multivariable analysis?” Different studies
have lead to different conclusions but so far there still remains
considerable debate. Survival rate are even lower in elderly people
although this probability reﬂects the effects of co-morbid illness
rather than age itself 4,8, especially for those patients with cancer,
pneumonia, sepsis, unplanned surgery, impaired functional
capacity and medical ICU admission having little likelihood of
surviving to discharge following a cardiac arrest2,9,10,11,12. Elderly
Table 4
Logistic regression of sign DNR, rhythm at arrest, and CPR duration in group Y.
Mortality Odds
Ratio
Std.
Err.
z p>jzj [95% Conf. Interval]
Sign DNR 0.274 0.163 -1.676 0.099 -0.601 0.053
Rhythm at arrest -0.034 0.050 -0.682 0.498 -0.133 0.065
CPR duration 0.234 0.066 3.528 0.001** 0.101 0.366
**p＜ 0.01.
Logistic regression: Number of obs¼ 61; LR chi2¼ 5.300; Prob > chi2¼ 0.506.
Log likelihood¼ 45.090. Pseudo R2¼ 0.594.
J.-C. Tsai et al.172patients can have multiple illnesses and some investigators have
suggested that this could account for the poor survival reported in
this group9. It has also been noted that long-term mortality is
associated with renal function10. The variable most predictive of
a good outcome was baseline level of activity before hospitaliza-
tion, and patients who were independent before hospitalization
had a better chance of being discharged to home than those who
were dependent at baseline5. However, another study showed
a trend towards higher morbidity in the younger cohort and the
possible cause was a greater readiness to write “do not resuscitate”
orders in the very ill elderly13. The use of “do not resuscitate” orders
to exclude patients who were inappropriate candidates for CPR
could explain why the survival rate reported here is higher in the
elderly and why more clinical characteristics were not found to
predict CPR survival11. After reviewing the previous literature, age
remains controversial in predicting outcome6. Many studies have
supported the idea that age can predict outcomewhile others argue
that it does not exert any signiﬁcant effect on the outcome of
cardiac arrest and thus should not be used as a criterion tomake the
decision about the potential beneﬁts of CPR.
From previous references, about 70% of patients had their
cardiac rhythm monitored at the onset of the arrest15. Despite the
fact that our study did not show a signiﬁcant relationship between
survival rate and the types of cardiac rhythm at the initiation of CPR,
many researchers have still reported that ventricular ﬁbrillation
(VF)/ventricular tachycardia (VT) as the initial rhythm may have
a better outcome than other rhythms6,8,9,14. In particular, elderly
patients had a poor survival following an unwitnessed arrest or if
a non-ventricular arrhythmia was present on the initial electro-
cardiogram2,6,9. At the time of the arrest, the initial cardiac rhythm
seemed to be an independent predictor of mortality15. It has been
reported that mortality rates for asystole, pulseless electrical
activity (PEA) and VT/VF were 61%, 58% and 49%, respectively6.
The key components to successful CPR have been studied
extensively and the time from collapse to start chest compressions
remained one of the most important determinants, along with
cardiac etiology and witnessed arrest2,6. After multivariate adjust-
ments for hospital sites, time of arrest, type of cardiac arrest, witness
situation, and sex, our study also concluded that a prolonged CPR
process was associated with a higher mortality rate in both groups.
CPR of a shorter duration is an independent predictor of survival toTable 5
Logistic regression of anticipate critically ill, sign DNR, Duration staff visit, and CPR
duration in group O.
Mortality Odds
Ratio
Std.
Err.
z p>jzj [95% Conf. Interval]
Anticipate critically ill -0.190 0.091 -2.078 0.051 -0.371 -0.009
Sign DNR -0.325 0.166 -1.949 0.054 -0.655 0.006
Duration staff visit -0.048 0.034 -1.424 0.015* -0.115 0.019
CPR duration 0.219 0.043 5.054 0.000*** 0.133 0.305
*p＜ 0.05; ***p＜ 0.001.
Logistic regression: Number of obs¼ 109; LR chi2¼ 3.906; Prob > chi2¼ 0.791.
Log likelihood¼ 97.101.
Pseudo R2¼ 0.269.more than 24 hours, which complements the ﬁnding of our
data6,8,9,16. This strongly suggests that intense resuscitative efforts
should not be withheld from elderly patients because of concerns
over ineffectiveness. In addition, the daily practice of CPR in elderly
patients has stimulated outcome research as to whether certain
modalities, especially effective cardiac compression, may be useful
and beneﬁcial in improving the outcomes of resuscitated patients14.
Compared with those who survived, patients who died or
failed to ROSC tended to have more bosmine usage, borderline
higher amount of intravenous NAHCO3, dopamine and calcium
chloride. However, less acidosis, less hypercarbia, and less
hyperkalemia seemed to predispose ROSC so adequate ventilation
and administration of calcium gluconate and sodium bicarbonate
still play an important role in providing suitable conditions during
resuscitation17.
Previous research has shown that 85% of the in-hospital resus-
citated patients were witnessed but that most unwitnessed arrests
occurred in the night15. In our study, we found that the longer the
period of medical staff visit before CPR was associated with higher
mortality in the elderly group as opposed to the younger group and
we concluded that a frequent visit for the elderly during hospital-
ization can alter the initial resuscitation result. From previous
studies, the time of arrest could be an independent predictor of
survival to discharge8. Patients resuscitated between 23.01 hours
and 07.00 hours were at a signiﬁcantly higher risk of not being
discharged home than were those resuscitated between 07.01
hours and 15.00 hours after adjusting for age, sex and type of arrest.
In addition, arrests during the period 23.01 hours and 07.00 hours
were more likely to be unwitnessed than arrests during the period
15.01 hours and 23.00 hours3. Typically, the greatest proportion of
arrests in hospital can occur when most staff are unavailable; staff
who might otherwise be able to witness an arrest event during its
early and potentially salvageable period. Among witnessed arrests,
close to one in two patients were able to be resuscitated, one in
three survived up to 24 hours, one in four survived up to discharge,
and one in ﬁve were able to return home3. Although another study
showed no difference between the 24-h survival between cardiac
arrests occurring during day shifts versus evening (16.01 hours to
23.00 hours) and night shifts (23.01 hours to 08.00 hours)6 which is
in line with our ﬁndings. As in other reports, unwitnessed arrests in
the general wards had a poor outcome following resuscitation but
the survival rate for elderly was low even when the arrest was
witnessed or when a ventricular arrhythmia was present9.5. Conclusion
Though resuscitation for the elderly population still remains
a clinical challenge for all medical staff, its goal should be to
“reverse premature death not prolong inevitable death”. Although
several factors can play a role in the initial success rate following
the CPR process, we still conclude that initial the resuscitation
success rate is not affected by age. Furthermore, we found that the
period between last medical staff visit and the onset of resuscita-
tion was shown to alter the ﬁnal result in the elderly population,
and thus suggests that frequent staff visits for the elderly during
hospitalization may be necessary in certain high risk populations.
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